Introduction.
The Munsell Color Order System has been generally accepted for describing dental shades in dentistry (Sproull, 1973) . The American Dental Association acceptance program for shade guides requires the identification according to Munsell or a similar visual color-order system for each color specimen in the shade guide (Wozniak, 1987) . Color differences between shades are also of interest for determination of whether a shade could be used in place of another. For determination of color difference, the ADA proposes the use of a different color system: the CIE L*a*b* color difference, AE. The ADA has a limit of a AE of 2 as a tolerance on shade guides (Wozniak, 1987) . The (Nickerson, 1936; Balinkin, 1941; Godlove, 1951 Fig. 1 . The procedure has been described in a previous report (O'Brien et al., 1989) . cultural Marketing Service, USDA, 1964) and the method described by ASTM standard D 1535-80 (1984) .
When translucent samples are measured, the background must be controlled so that uniform results between different spectrophotometers can be obtained. For a consistent background to be provided, the shade-guide teeth were coated with white barium sulfate ('Baker Analyzed' Reagent, J.T. Baker Chemical Co., Phillipsburg, NJ) on the lingual surfaces. All the samples measured had the same dimensions, and the measurements were made vertically along a 1-mm-wide area in the middle third of the tooth (Fig. 1) The cumulative frequency distribution of AEM -AE CIE is shown in Table 3 . Only a small percentage of samples (1.7-3.1%) had an average difference in the estimation of AE values greater than 2.0. For all those samples, the AEM underestimated AE CIE. The range of AE CIE was 6.53-12.32; that is, for samples with AE CIE < 6.53, the difference in the estimation of AE values was less than 2.0.
For all three data sets, the equation for the regression line was AEM = 0.97 AE CIE; that is, there is approximately a one-toone relationship between the AEM calculated with use of Eq. 1 and the AE calculated with use of Eq. 2. The correlation coefficient (r) was 0.97 for all groups. The coefficient of determination (r2) was 0.94 for the Bioform and the combined Bioform and Vita data sets and 0.95 for the Vita data set.
Discussion.
The new equation (Eq. 1) for calculation of color differences between the combined shade-guide teeth showed an average (Johnston and Kao, 1989) and can easily be seen.
